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1020000081253 

[&92i ^si;u 

[3921 ^shjii 
. [£921 gss;i] 

R2|] 

[lit 9 ft] 

[3921 ^sh;ii 

[£921 9SS3I] 

[^Eis^as] 

[^ES!s»] 

[&92i ^sh;ii 
[£921 9sh;ii 
[^EJS^fflS] 

[^±] 
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[^£5!^&] 



2001/ 



KIM.Kwang Sik 
610921-1024910 
330-170 

§§y£ 22JAI A J§§ |g1»0H§ .1503s 
KR 

KIM, Young Gyu 

640416-1797813 

305-728 

CHSi^AI E°±m kimOim^. 109S 1006S 

KR 

KIM, Jong Seob 

610203-1822423 

305-728 

CHSi^AI ??£^ SEJS Ail^OHIfM 109§ 1208S 
KR 

KIM.Hak Soo 

680324-1691018 

705-824 

CH^S^AI a? CH94§ 3010£ft 4# 1&1 
KR 

KR 
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19-2 
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2001/1/3 



[ £ S! 9i a ] 1 0-2000-0002947 

[sa^xn 2000.01.21 

1^*11 M42£°l ^son o|g[ egj, ^S|g fll60£°l 

(HI 2IS a§J£m M S^iLIQ. CH£|°! 
iJg£l (21) CHdt°i 
Sia (21) 

■I^lgiSS] 16 3 29,000 S! 

ut&ftSiS] os o a 

[^£±2!^&£] 1 2 26,000 a 

[feJAFa^S] 5 m 269,000 a 

I SMI] 324,000 

IS¥Ai#] 1. 22U1-SAilAi(£S)_1g 
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[ASM] 

« C 3 '" od Q (III > 

#7] ^HH R £ R'tt 1*>, 2*> £tt 3*)" ^71, ^^7], 0}%7) £^ ^1^-^ 
1*1- , 2*\ £^ 3*> tt«7}, Mld7l, off 7loluL, R g R'tt -HS ^«^?m 4# ^ 
Sl^. n^r 0~3°13-. # 7 } R * R'fe Ci~C 4 ^ ^71, C 2 ~ C 4 °4 °«MI^7l SEfe C 6 ~ 
Cu^ 0>U 719J ^o] ti^^H *1^7lSfe *3.:ffl7]7} 

S. 1 
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1020000081253 2001/1/3 
Elf- o|*> ^3fl«fl{A ELECTROLYTE FOR A LITHIUM SECONDARY BATTERY} 

<2> ■ j^S] 

<3> £ tt a V ^^- 3# <>1*} ^1-8- ^««^ £ £#*Hr #*H1 W 

3.^, ci^- ^ * ^ ^i^l ^17V ^#5}^ 5} 

•I- ^ 5U^r H]# ^^l-§- *d*)]°-» 3 °1» B]f- o]^ 3U]6D 

<4> #5fl 71^ 

<5> 3^ 3# 3*R>^ ^HW^ 4l^3j- ^ ^^S}-7} 7|-^|-7fl . 44 

°flM*l 7># ^12] ^S^o] ^cflSH Ejf- ol^> 0^7}. ^^Tfl 

e^f- #^r, elf- tt, QM^t £^ til^^) £^ ^^^171- 4-§- 
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<7> 



1020000081253 

$3L W. W *#4* ^Sf a«>1S 4*i*H £I^v+ *#3 4 

« If- 4*2.3. *fla||oi x-^efloiEisf 44 7^4 *d^-§- °d 

E]# ^oj jg^ ^ 3 ? y ^ ^ ^ 

*d*l, Ni-Cd *d*l f-i «1*H 331- 21 ^ ^4 olei ^ ^ ^ov 

-I- fltaHfc ^oj.<g^oi o~-4.2 V4H ^7laj-^o.s. SMJfc ^afl^ a4 

#0] .a^t}.. oie]^. ojo.^ afl«« ^ui)o)h ( cHl ^ti|o]H ( cjofl^ 7}M 

34 314* 7Mfe Ni-MH ^) Sife Ni-Cd *d*H A^SIfe ^(aqueous) *d 

°1 ^°d «i &^±3L °1**M E^ofl olE^^ol^^cf. o)nfl e]fv8- ^^ol 7j- 

3^4 Li 2 C03, LiO. LiOH 44Atf -§-^1 3L*H 

4444. o]el$ sW* uisfl MtiCSolid Electrolyte Interface; SEI) flM^ 
44. f-3 471 of| 44€ SEI ##*d^ 5l# o]^4 £ - 4 s 

40] ti>-g-^. ^of^cf, ^ 0 ]£ ej^don Tunnel )s] 34-§- 4*4 *M e)# °i£ D d-§- 
#4*1*14. ol °l-8r Bl ^£ el # o)£ 



1020000081253 

-§• MsKsolvationH?} #*fl °l-S-*Rr £4^1 €■ ^sfl 0 -"^ ^-7] -§-0)^0) ^ £- 

-oil fll iI°jEl^]°l^SH &± #^ -g-JZ]Al ? ]^ ^ oj-of cd^S. 

£4. W SEI €#°1 ^^s]jj 43, elf. cfA) ^ ^ 0 , 4 ^ 

*M M 3<H 5|1- Ol^O] Oj:o) 7^0.3. -8-^] €4. ^..£^S] 

(passivation layer)ir ^sfloWo] 3 o]# "sfls]*] &ji oV^ol °- 

4 It *r $4(/. /'ower Sources, 51(1994), 79-104). 0)3$ o]^ E]f- oj*]. 

34 2:7.1S] £3 ^ al7H^O] jf|) a] Hfl o} £ W 44 

014 ^Ji #33*1 Aj-oil- 44 0.^1^. - ^4 

8> ZLBluf H^o] Z]-^ 34ofl4 fe SEI iV-g-^ 7VJH4|o}E7jl ^ 7 ]" .frnflS] 

^3. 34 xfl^ 7 ^7> *H*Hr £*034. ol4 (/ . ^ WeSj 

72(1998), 66-70). oja|$ 7}+3_± a]^ o_ 7 | ^ 44 

H 2 . CO, CO2, CH4, CH 2 , C 2 H 6 , CsHg, CsHg * ^ 544. 34 7}^ *^o.s 

°J*H ^34 343 ^ 7 f ^su, ^3 ^ j7^. 4^1 ai^oi ^4^1 44 - 

°- £34 ^ oj i o i #-§-4Sr ^^-§.0] 4^3°.^ 0^0^.711 m. m 

4M ^oa. o]^ H 34 m^o] 0^4 34 ^ 

43 £*14 e}# #5]d| ^4(PLI)7> 4*3 ^O.JL = 7j 7 |2] 

S) ^ A d^7f $$S|fe «*ar>**4. o]S *J*H 343 3^0) ^av^dl 

4 ^3*1 4°13°1 1H3*M 34 2) 3*4 £334 344* elf- 44 343 xfl 



1020000081253 2001/1/3 
OJ J-§- £# A H7l 3$ HflE ^^-71 (current breaker)!- y l^ 

7l fls^oj ^sflo^o,] ^ 7 Hli- ^«g*H SEI ^ «v-g-^ £sH?l*r «v«H oj.^ 
a ^-^^7H ^197-73918 l%ols>^ bJh^*]S.3H1 

(diphenyl picrylhydrazyl) a}-^"§-§- 3 7}Q &z]<>\ n-g-T^j-Aj-g- ^HM^fe «v 
$o| 7U1 2E]<H SiU., ^ ^*1^7H ^196-321312 Jiofl^ 1~20%£] N-^-l o"|-ol =-o] 3.^.° 
1- ^«Be>jofl ^ 5? #7} 7-1^ o. ^ A }7lfe ^oi 7flAisl<H ol 

^^fl *fl96-642383L<flfe 3^0" 4 ~3>10- 3 2J-#<*^§- $7}*H #7.1 
^^Mfe- *<HH 7flAlslol oiji, <H£ ^sl^7fl ^l94-333596^<Hlfe $ 

tl-* ^«flo«4 -g-^^ >£-§-§- ^^flAl^jO.^ 7-1^^- *J=AJ-Al7l^ 

OIS} ^Ol £*1 a] Oj^Aj-g. 711^^71 3*)H ^^o] o 7]f ^ o 7]i . 

£ %7}%SL3.»I SEI l#3f 5^ofl 3)n^ ^^-i- -^£t>^ « 0 V^^ Af 

-g-*U Sa4. ^7f£]^ 3^f-£ ^7l3j-^ S^dl 4^ 2,71 ^aj-^Al 

°1£ °1^°J ^SfSU, ^ltflM 71^11- *^Al7H, ifloj.^. Aj-^Al^O.^ iS l3j 
3*13 <LMP3, ^ £ -fr^-g- ^Al7lfe £ ^go) flflt|.. 
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1020000081253 2001/1/3 

<11> £ s.^ o. ^^a] ^tllolETjl o. 7 | -g-^fl^ ^ *U) ifl«-fij 

7}±2\ q*fltf ^ -H-71 f-B-^ ell" 3*1-8- 3*H 

<12> £ ^A] ^ #*J^ Jl£ X^j-Al ^ *^7> 7) 

S\ <&T= °}*\ 3*1* *H**M ^ 

^ £ ^-§-] 

<13> a o V 7 ] £ M^o] ^*> 7l %Z}q t £ W£ H]^ 0-7I -g-nfl ^ ^ 3* 

«M ( I ), (H) SEfe OR) ±3. ^xJ\o]7)^ 0.7) t£^ olfoj £^£..g. 
£t*Hs- <»1*1- 3*1-8- 3«£ *H^4. 

<i4> £ ^ £ £t> >a-7l 3*H; 5lf-3 0 l-§-^r tfs^f-s. °l-?-°l*l^ 

<i5> o]*K £ c]* ^1*1 

<16> £ ^flj ^oJJ^ o. 7] £ M o. 7 ] J^-fr ^7^H ^34. 

£ *M ( 1 ), (n) be^ (in)o.s 44^H*1^ ^^Tii *7i ^# 

<17> 

+ © O 1 " do Q <«•> 

o O^O 0 0 

<18> AJ-71 ^ofl^ R * R'-fe- lxV, 2*V 3*f £^7], «y-?fl^7l, 4171 £^ *l^r£ 
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<19> 



1020000081253 ^3 
l*h 2*} ^= 3*f o^ i7]> <g m7] 2 ^ oj-^^olji, R g R . fe ^ fr^TlM. 
<r Sl^. n£ 0~3olcf. av 7] R * Cl ~C^ ov^ 7]t c 2 ~C 4 s] ^?fl^7| £^ 

-S^N « EflEBf^)^^ *J£ ( «-E}^o}! ^Ol Clef. 

-8-71 *m«w m<* 0.1-10 ai-t^Mi^ 0.1-5 #^=% 

S| W.«7^, #71 >g£7ll *7} 4tf^l 0.1 njuVo^ ^pfl^ 

*d*l iJHMH4] 7}± W SISfl- 7ld|*M 10 #^%« £4*Kr ^ofl 

^ *d*lSl S7] Jr^Jlf ^ ^o] Aj-g-^ f^H ^ #£*Hr ^ 

#7) ^7] 3^#£ S7l ^JilflolETfl -8-71 -g-nflJiCf njaj 

6\ Elf- ol^4 ifrHW SEI ^J^^oa*, ^JiiflolETfl 0.7I ^flo} JjL^ ^ 

*fl$4. «W 2:71 #^Al ^tHolE^l o. 7 l ^. Dfl o] «^ o]^. 7 |.^o] 
m *T 3l°B.5L ^ £^ * J7£ x-l^-Al Z}-^ elf. i^nj 

<2i> £ ^ofl - 01^ o_ 7] ^(cyclic) 2fe A^*8(chain) 

*JiHMSS|. ^ -8-71 -g^W Af-g-Sj ^ flo.^ t Ol^^^o| Af-g.^- - £ ol 

4. tM^SI ^tllolE(EC), clnfll nJHflolS(DllC), ^Hl 

nJH4|om(DEC). °fll«Hl^ niHflolE(MEC) f-°l °icf. 



<20> 



^0000081253 . 2001/1/3 

M(LiBF 4 ), 213- 3|#5Ufl°lJ=(LiC10 4 ), elf- M ^#-f-iS.^^itflol e (CF3SO3L1), 
^ all- «QA>#«.S°MN 0 lS(LiAsF 6 )* *rM- t °l A cH £^f-°l *W 
(supporting) ^^iS 37>€4. o]^ ifloJH e]f- o]^^ ^^-^o.^ ^-g- 

<23> £ *g^9) Elf- o]*> ^sflojjo. ^ -20~60t2l ££. °J^H 

4V21 ^M-HS. #33$] -fr*l#4. £ #Sfl°-»-gr Elf- o}£ £*1 , E]# 

#eM *d*l f- Bl-f °l*r ^-g-€ ^ 5U4. 

<24> £ elf- o|*> £7)2] ilife LiCo0 2 , LiNi0 2 , LiMn0 2 , LiMn 2 0 4 , 

3ifc LiNii- x -yCo x My02 (OsSx^l, 0^y<l, 0^x+y^l, M£ Al , Sr, Mg, La f-sl tt)^ 
elf-^oi^ a>^.-.o- A>.g.*>ji, -S-^- *fliL3.*r 333 SEfe 01^^31 £ 
± 21 # tt. afe 3# tl-^^r 3°1 

S «>^2l 3g*H Si^M- £fe 3^3 7.H11- If- ££sH ^^^1°J 

>H1 35] efl 0} ^ ^l ^M- 4-§-, ^! £b a]4 -Mfc -§-7Hl 

^ o. o. 7] ^^.§01 ^ 7 >^ til^Tfl g^-fr ^°J*H Blf- °l*r *d 

*1* ^1^4. ^71 >*fl3|i!iM33.fe #eH3C #el^^^l ^21 ^1 l#ol A}.§- 

<25> Cf-g-^- £ M^S] ol«flf. §7l 3«H ^ A H# ^HW. *>7l 

3 ^Hll"£ £ ^-1: 1M1 ^l«fl*f7l fl*H *fl*3fe 33 £ £ u a Vt 3°l *f7l 
21 3*1°W $3sjfe 3£ 
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<27> ^Aloj] I^IQ 



<28> 



Ofl^^l 7>iU|]0lE/^Dfl^ ^t1|0]H( EC/DMC)7 ^ o. 7] ^ D)|oj] 

1M^ LiPF 6 f- |7f3fl, ^71 a lcH] 7)7.]^ uj.fi]. 7^o] ^£3] o. 7 , 5)^.0^ ^7].^ 



<29> [£ !] 



1 


|¥WTtTW¥ 


1^7^ 


1 




12 


hHoii 2 




P 


H**H 3 




12 


4 




p 


|-^H 5 




p 


N^H 6 




12 


|4^M 7 






I^M 8 


-as- 


— 1 J 


hHoj] 9 


lant 




10 




I 1 



<30> Hligojl 1 

^ <H]l3l 7|-iu|]olE/c|Dfll ^Ui|olE( EC/DMC)7 ]. l7l o.^ o. 7] _g. o)| 

°fl 1MS1 LiPF 6 # |7^i, ^^711 ^-7] 5^f-§- ^7|-*M 
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<32> aa ±3 

<33> # 7 j ^Ajofl 1^6 uj HlJao| 1S] ^ ^ (cyclk 

voltametryH ^ ^.a. gj. 7 ] s 2ofl ^flsj-gcf. 

<34> [12] 





ftL*\W 1 


M 


N»*H 2 


11.3 


I^^Hl 3 


H.l 


p&iAjofl 4 


|1.06 


I^M 5 


P.6 


H=^M 6 


|0.8 


jaUoil i 


|0.5 



<35> /Hi 3^ ^ 4-8-4 24: 

<36> ^ MCF( 7]§ U _^ > ^ L ._ # ^ 

^ Sitt 33: 3V-0V, Scan Rate: 0.1 mV/s. 

<38> W7fl o. 7] ^ Wo] ^ 7f€ ^ AH1 ^ 

#<?HH SEI ^ a_V-§-ol <yo]\}nf. 
<39> gjj; olav ?uia 

<4o> LiCo02; ^oicja^ -falHUa)* #«.SWh(PVDF) $ 

S-H 92:4:45] f^«]i=L 4*. N-«-2-S|M&4| 

°<H* ^5]» ^*1-Sicf. oi ^B]e]# ^1 20^2] 3^t.V 41 ^a, 

*fl^2t4. #^ 444 ?1^<34 "Kl^i^ pVDF1 . 

92:82] #^u]^ 4-g. i N-n)ll-2-s]l-E]^o)] « aU] 3 4.=.. $B|Elf- 



1020000081253 2001/1/3 
€3, SOmm^Sinm^oiiD^ 4^ ^H°fl ^-8- cf-g-, #7l i-ios}- 

<41> #^ g ^jo] ^j] Bj^ 

<42> ^-71 1-10 * UlHofl IS] gftflti}* ^Oj^H ^€ B]f- ^ofl cfl 

«M CC-CV S?}<5HH 160mA^ £fl. f 4 .2V^ ^oj-o.^ ^ x 

160mA3 2.5V7H «J-^^j7 ia]# ^l^cf. o] 433. 33} 4 600mA 

3 ^-ff-JL 2*12 30£-£?> 4.2V M &<&<L2. 3,7} #7] ^o} 



<43> [£ 3] 



[Z 1*^1+ ¥*«£SK*3 


pa*M 1 


|6.9 


He^H 2 


|3.4 


3 


15.3 


|^A]ofl 4 


|3.6 


|^H1 5 


M 


p^Hl 6 


17.4 


H^H) 7 


K.5 


8 


P.4 


N1 A H1 9 (6.1 


I^H 10 


K.5 


|«ljaoq 1 


f7.9 



^7] ^Alofl 1-6, 9, 10 U A IS) #*fl<2!j-§- .^«a*H ^€ 3# o}j.\ *U| 



1020000081253 2001/ 

3*1 ^ ^3] ^9||ofl Cfltt * ^) f>}7) & 4i 7l7)l^Cf. 

<46> 4 ] 



1 


|4^|^ 




|4gAj^ 




|ytJA|^ 


(41 AM 1 


|17.2% 


|20.9% 


(23.3% 


p. 3% 


pi. 4% 


l^^li 2 


[7.9% 


|12.6% 


|16.7% 


(21.1% 


(25.5% 


H^H 3 


|17.8% 


(25.3% 


|27.6% 


(29.7% 


pi. 9% 


l^Ald 4 


|7.8% 


|15.3% 


(21.6% 


|23.7% 


|25.9% 


5 


|17.6% 


(22.8% 


(27.2% 


|30.2% 


|33.1% 


I^aH 6 


(17.4* 


(20.7% 


(22.1% 


|26.3% 


|30.5% 


9 


|17.6% 


(22.8% 


(27.2% 


(30.2% 


|33.1% 


iVh 10 


(8.9% 


|20.6% 


(23.2% 


|25.1% 


(28.5% 


|«Uo|] 1 


(22.9% 


|28.1% 


(30.9% 


P3.2% 


|35.5% 



**1 ^3 ^ # ^ 

AJ.7] ^A]ofl 2, 7, 8 ^ HliHoll 12] #SfloJj.o. Af-g^o] B]# *d*H] 

*fl*M CC-CV 1C. 4.2V2] *}°ho S -f^ji CC i£ 1C, 2.75V?)- 

^-^ 4^ £o] ( tij^ofl 10] x^°J}-g- Af-g-^V ^^1^ ^«V^ A>o]^o] ^£]^ ^oj- 
-§-^=°l ti]-^oj] ( Aj A joj] 2, 7, ^ 83] ^^-g- Af-g-^- #*]^ ^ 7 l 

±A 3 -§--§- t 4* 5U4. ^^H, aJa]oi] 2, 7 ^ 82] ^d^ojj^ A} ^.^ ^7} a]Ho ,| 

13] Aj^ofl^ 4^ ^Ef^-i- 2> ^ o|4. 

1^3] 

£ ^3] 0.7, 3.^.0. ^7, 3^ ^uHolETj] 0.7] 
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Mat* ^ » mo] SEI ^ M ^tuoiH,,! o. 7) ^ up} Ms|fe 

£ fc^* o) * m 7MJ j H _g_ 

SL3. 1- ^ oicf. 
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1] 

«1*T^ -8-71 -g-nfl; £ 

ef7i sj-ah ( i ), ( n ) £^ cni)o.s ^mh*1tt ^tt * oji-o] 

+ ® p >n a.) Q 

o 0 * s * 0 ° 0 

#71 ^oflAl R R'fe 1SK 2*} Htt 3*f t^^l, ^^71, 0^7| 5E£- *1£€ 

2*}- SE^r ^71, ^?iN7l SEfe o>^7lolol, R £ R'fe- *\2. %°iis}7]^ cfa 
^, n£ 0~3°J. 
21 

*HHH 5&°H, ^) R ^ R'°l «£«7lS *1££ l*h 2*f 3*> t^7l, ov 
WW 31 

4ilH 5U*H-H . A J-7l ^£31 -8-71 s*tf# 0 l '"flU ^ 4- 

#-^3.5.211^ afl;g EflEE|.Djl^^ ^ gj ^-E^-C]0jl ^^o.s. ol^^l 

#<i»s)*r elf- o^> 3U1 .g. ^aflojj. 
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13?$ 4] 

5U°H. A J-7i -sm -s-7i fl-Mo] ^n^) ch*h o.i~io ^%%si <g= 

0.5. $7l-£jfe E|# o]a> 3*1 * #Sfl°-». 
[3?* 5] 

^* Blfl- 3*1. 
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